Periodate treatment reduces the tetrodotoxin-sensitivity of voltage-gated Na+ channels.
(1) Voltage-clamped nerve fibres of the frog Rana esculenta were treated with periodate in the extracellular solution. (2) Periodate treatment irreversibly reduced the effect of tetrodotoxin (TTX) on the Na+ currents. (3) The effect of saxitoxin (STX) was also reduced but less than that of TTX. (4) The presence of STX during the application of periodate to the nerve fibre almost completely prevented the effect of the chemical reagent on the TTX sensitivity of the Na+ channels. (5) The reduction of the TTX effect is not due to the reaction of small amounts of periodate with the diol group of this toxin, because the effect was seen after prolonged washing with reagent-free Ringer solution with or without high amounts of ribose. (6) Carboxyl groups present in the Na+ channel seem to be quite important for the binding of TTX and STX. Periodate modifies several amino acid side chains, however, it does not attack carboxyl groups in a peptide chain. Thus, these results suggest that periodate modifies a further group critically involved in the binding of TTX and STX.